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NONACFfO LAY.:~ AR:SA, NO?\?HWEST T:SRRITORI ES 

Bv J. F . Henderson 
_ u __ ----- - ·---- -·-·-

H J1'1 0DU CTI ON 

Honu cl10 lake lies in t he Northwest Territories 

betwe en Grea t Sl a ve lake and lake At ;,abaska. It is 150 

mile s northeast of Fort Smith and Fitzgerald on Slave 

river and approximately the same distance north of Gold-

fields, Saska tchewan. It may be reached by airplane 

from any one of these three air base s in a little more 

than one hour's flying time. 

The area may also be reached by canoe from lake 

Athabaska or from Fitzge rald. The routel from lake 

·----------------
1 camse ll, Char l es: "An Ex1;loration of the Tazin and Talston 

River s , Northwest Terri t orie s 11
; Geol. surv., Canada, Mem. 

84 , p . 44 (1 ~ 16 ). 

Athabaska leaves t be north shore of the lake at Camaell 

portage. From t here a se ri e s of five portage s totalling 3 

mile s in l ength l eads across t he he i ght of land to Tazin 

lake. From Tazin lake the route is down Tazin river, through 

Thianka, Hill Island, and a number of other lakes to Soulier 

lake, and thence north by two short portages to Thekulthili 

river, w~ich is a scende d to Thekulthili lake. There are 

eight portage s betwe en Tazin and Thekulthili lakes, most of 

which are less than a quarter mile in length. 

The route from Fitz gerald follows Leland lakes and 

thence northeasterly through a chain of lakes and rivers to 

Taltson river about 4 miles west of its junction with Tazin 

river . This part of the route includes about twenty long 

portages. From here Taltson river is ascended to Taltson 

lake, which necessita tes about nine portages around rapids 

and f alls. 
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In normal seasons aircraft on floats can. operate 

betwe en Nonacho lake and the ai'r bases to the south from 1 

June 15 to October 5 and aircraft on skis from December 

1 to April 15 . The ca noe r oute s a re open from about 

June 5 to October 1. • 

Efficient assi s tance in the field work was given 

by A.F. Buckham, W.T. Love , F.L. Croteau, J.F. Tibbett, 

J.G. Sparrow, J.D. Allan , and J.H. Ross., Messrs. Buckham, 

Love, and Cro t eau we r e in charge of sub~pa~ties under the 

writ er's su~e rvision. Thanks are due to Mr. A.L. Cumming, 

district age nt at Fort Smith for many courtesies extended 

the party . 

Gene ral Character of the Area 

Topa graphy and G+aciation As in other are a~ of the Pre-

cambrian Shie ld the country is flat or plain=like in 

appearance , pr e sent ing an .ewen skyline to the observer 

when vi 0wed from the air or from t he tops of the higher 

hills. In de tail, however, the topography is extremely 

rugge d and hars.@.; with rough , rocky hills rising pre•ip-
.~ 

itously from muske g or lake to elevations of 200 to 300 

feet. 

The country is dotted with rock bound lakes 

c~nnected by strGams flowing in ill-defined valleys and 

interrupt e d by many fall s and rapids. The oharacter and 

attitude of the bedrock clo~ely •ontrols the position, 

shape , and al inement of the lakes. Areas underlain by 

s e dime nts contain more and larger lak0s than areas undor-

lain by mass ive granitic rocks. The l ake basins are alined 

and shaped in conformity with the s tri ke of the bedding of 

the sedime nts or foliation of the gne isse s. 
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For the mc·st part the b~drock has be e: n swept 

clean of ove rburden by glaciation, and with the 0xcept ion 

of · s~nll swampy areas the surface is a l mos t continuou3 

rock outcrop . However, this is not true of the eastern 

part of the area where extensive deposi ts left by the 

r e treating ice cover much of the bedrock. Thus along 

the shores and to th<:: eas t of "B 1' lake and along Taltson 

river ea st of Nonacho lake extensive sand-plains and 

eskers cove r l arge tracts of the country and conceal the 

be drock . East of "D" lake, in addition to large areas 

of sand- plain and numerous eske r s , high hills of boulier 

morainal de nosits are also pr esent . Outc rops of bedrock 

throughout this area a r c very scarce. 

Timber, Fauna , and Inhabitants All the country i~ well 

wooded, but the trees are for the most part small and 

stunted . Spruce , Banksian pine, birch, and tamarack are 

the common spec i es . 

The lal~es and st reams abound in fish. The northern 

pike, suckers, and , in the larger lakes , trout and whitefish, 

are the most common varieties . The fur-bearing animals of 

the district include the otter, beaver, lynx, wolverine,, 

mink , fox, and marten. Black bears and wolves are plentiful . 

With the exception of moose, game is scarce in the summer . 

Great numbers of caribou from the barren lands to the north 

spend the winter within the area. In the summe~ of 1936 the 

first small he rds of caribou r Gached Nonacho lake in the 

middle of August. 

The Indians inhabiting the country are known as the 

Etheneldeli or Caribou Eaters; they are a branch of the 

Chi pewyans . They live a roving life and make no attempt to 

cultivate the soil . 



- 4-

GENER.AL GEOLOGY 

Summary Statement of Formations 

Late Pre co.mb ri an 

Basic intrusive : di abase dykes 
(Intrusive contact) 

"Younge r· ' granitic intrusi ves : gr a nite, 
g ranodiorit~, a nd a l lied rocks . 
(Intrus i ve contact) 

Non <: clto sediments: conglomer ate , s l ate 1 

g r eywe.cke , arkose, and quartzite 
(Unconfo r mity ) 

Early Precambrian 

11 0ld e r " granitic intrusives : g r anite, 
gr a no diorite , and allied r ocks . 

" Older " Granitic I ntrusive s 

The " older " g ranitic i n-i:. r usives can be differentiated with 

certai1hy from the "younze r " g r anitic intrus i ves only : l ong and near 

contacts u i th the Nonacho sed i ments whe re the unconformable relations 

can be actual l y observed . Numerous exposu r es of the s ediment - g r anite 

contact ~long the east and south shores of Thekulthili lake leave 

littl e doubt that by f ar· t he g re a·~e r par t of the g r anite e 2st a nd south 

of the l nke is older than t he sed i ment . However , at the no rth end of 

the lake and at one locality on the east shore 20 mile s south of the 

north end, the g r anit e has definite intrusive relat ions to the sediments . 

The g ranites east of " D" lake are older than the sed iments exc ept nea r 

the so u·c heast end where the "youn_;er " gr c:ni te is p r esent . East of 

·che "Al ' string of lakes the g r anites are old ex· than the s ediments 1 

al thoush it is prob able that the "younger" g r anite lies no·c far · to 

the eas t . The gr 2,;1 ites of the body to the sou·cheast of "B" l ake a r e 

f or the most part prob2.bly yo;,inger than the sed i ment s , b ut, an older g r cn i t e 
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was obse r ved at the con~act nGa r the mouth of the east 

bay of nB" lab:; and southwcs t of nK" l a ke . The granites 

to the wus t of King lake are older than the sediments, 

but the "younge r" granit e comes in to th8 north and south 

of tho east shore of the lak~ . 

The 'blde r" group of grani t o s are, in general, light 

gr ey to pink wea thering , medium-grained, granitic textured 

rocks with a quartz content of 15 to 30 per cent. south-

8ast of "B" lake , and also to the southeast of the "A" 

string of lakes , the pr evailing type weathers a light 

ye l l owish gr ey , is in part gne issic, and has the composition 

of a granodiorite . Much of it whe n br oken tends to fracture 

along surfaces coated with a dark gr ey to gr o0nish chlorite 

which makes the rock in the ha nd specimen appear to have 

a much h i ghe r content of t his minoral than is actually present. 

The f e ld spars a r e yellowi s h white t o gr ey and gcnGrally have 

a n alt e r e d, waxy appoar anco . The typical granodiorite is 

compose d of 15 to 30 per cent quartz, 60 to 70 pe r cont 

f 0ldspar, and 3 to 6 pe r cent chlorite . The f e ldspar in all 

thG thin se ctions that wcr o uxamined is pr e dominantly albit e ­

oligoclase with microcline and orthoclase nev e r making up 

more than one-third of the feldspar pr esent. 

The "•lde rn granitic rocks Gast of "D11 lake and along 

the east and south shore s of Thekulthili lake range in com­

position from granite to gran~diorite . They are pink te light 

gre y rocks of medium to r a the r coarse grain, ani are character­

ized by a quartz content of 15 to 30 pe r cent. Locally th.e y 

are gneissose, have a hi gh content of chlorite , biotite, or 

hornblende, and contain numerous basic inclusions or schlieren 

of par t ly digested material. 
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Nonacho Sediments 

The Nonacho sediments occur as two northeasterly 

trending be l ts. The wester'n and smalle r belt lies within 

the basin of King lake and Taltson river. The larger belt 

extends northeast from the south end. of Thekul thili lake 

for more tha n 100 miles and has a maximum width of more 

than 20 mi les . The two areas of sediments are separated 

and i n truded by an area of 11younger" granitic rocks. 

Gong_lome rate 

The conglomerat e oc cur s nea r the base of the Nonacho 
; 

se diments and is rarely a bsent where the sediments rest 

unconf ormabl y on the "older" gr anites. In general, several 

hundre d fe et of conglomera t e a r e present. At the southeast 

end of Thekulthili . lake conglomerates with interbedded arkose 

and --quartzi.t.e --underlie many squa re miles of the country where 

they form the gently di pp ing southeast limb of a large syncline. 

The conglomerates are here practically undeformed and dip at 

gentle angle s to the northwest away from the "older 11 granite 

which they overlie . To the nor thwe st of the lake the con-

glomerates gradually pass into the overlying arkose and QUart-

zite by an increasing number of a rkose a nd quartzite interbeds. 

The conglomerate is aga in exposed on the west an~ northwest 

sides of the syncline in contact with the "younger" granite . 

Here the beds di p a t s te ep angles and in places are overturned. 

A mi no r ant i clinal fold in th8 major synclinal structure is 

probably r Gsponsible for the exposure of the conglomer a te at 

the surface in the centre of this synclinal structure~ on the 

west e rn l i mb of this sync line the conglomer a t e may be traced 

northoast from riG" lake to Nonacho lake . It outcrops almost 
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continuously along this di s tancs oxc ept in places whe re 

it wa s ncvor deposit e d or ha s b e ~n 6ut off by the intrusive 

gr anite . To th0 northeast of Nonacho lake, the conglomerate 

outc r ops a long the gr an ite-sediment contact on the east and 

we s t limbs of t !:le syncl ine at "B" lake and again on the 

eastern limb of another syncline to the east where it rests 

unconformably on the older granite. 

In the King Lake synclinal sedimentary belt con-

glomera te outcrops on the northwest flank and again along 

an anticlina l f old in the centre of the basin. The con-

glomerate on the northwest flank of this basin rests on an 

"8lder " gr anite a nd dips a t gentle angles to the southeast; 

the southeas t e rn f lank is cut off by the "younger" granite. 

On and nea r Thekulthili and King lakes the greater 
' par t of the conglomerate cons i sts of cl o sely packed, well-

r ounded peb bles varying from 1 inch to c inches in diameter, 

Granite , gr anite - gneiss , and vein quartz make up 50 to 60 

per cent of the pebbles of the conglomerate . The rermining 

40 t o 50 per cent a r e composed largely of fine - to medium-

grained, gr ey to buff-weathering, impure quartzites with a 

smaller pr oportion of fine-grained , red to purple-weathering 

quartzites . The ma t rix is a med i um t o rather coarse -grained, 

impur e a rko se or arkosic quartzite that weathe rs to a light 

yellowish green co lour. Sandy, crossbedded , arkosic beds 

and lenses from a few inches t o several feet in thickness 

are numerou s thro ughout the conglomerate . The lenticular 

and po cket shape of the s a ndy interbeds, the common cross­

bedding , a nd the sudden change s i n strike and dip even in 

the same outcrop indicate that much of the conglome rate was 

de pos ited with stee p and varying initial dips. 
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The conglome rate occurring to the north and wes t 

of Thekul tM_li and r:ing :iake s is of a somewha t different 

type fro m t hat described a t ove . It is chara cter iz ed by 

the a lmost tot a l absence of pe b rJles othe r than granit e 

a nd allied ro cks . !\ear the base t hi s cong lomerate consists 

of closely ~ :acked , angu.!._o.r , granite fr&gme nts from 1 to 2 

fe e t in diarie ter in an &rko sic r.,a trix compose d in large 

part of small Dran:L te fragment s . Whe re the granite is older 

than tb e sediments the granite of the fragments near the 

base is in all cases si~jlar in appea r ance to the granite 

of th6 baser::en t on which it r es t s . In :pla ces the angularity 

of th e; frag:-:,ent s and the close pacld_ng make the conglomerate 

r esemble a crusr1ed or ~n·ecciate d gran ite . The thickness 

of the basal or talus conglome rate i s extreme ly variable 

even within short distan~es, but in places is at least 500 

f ee t. Away from the base me nt the pebbles gradually be come 

subangular to r ounded and there is more va riet y in t he types 
I 

of granite c; f the pebbles, hut few or no pebbl es of roeks 

other than granites a re pr esent. The sorting throughout is 

poor and boulders up to one foo t or more in s ize occur mixed 

with much smaller ma t erial . Stratification of any k ind is 

rare up t o the a ctual contact with the cwerlying quartzite 

or greywacke . This t~rpe 01' conglo::ne:cate is par t i cularly 

we ll expo sea near the mouth of the ent r ance to t he wes t bay 

of "B" lake, on the east sho:ce of !'D" lake , and to the we at 

and northwest of King lake . I t is also present loca lly in 

the Thekulth ili Lake section at the base , but in this vicinity 

it common ly passes within 20 f e2 t of the basement into the 

conglome r ate containing 111any pe bbles of se dimentary origin, 

wh ich togeth er with the gr an ite pebbles are wel l r ounded. 

~- r c ____ -- . ' ·-
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Locally
1 

conglomerate is entirely lacking and arkose or 

q_uart z i t e r::.os t directly on the baser1ent . 

The maximum thickne ss of the conglomerate is 

difficult to estimate with a cc uracy until more deta i led 

mapping i s done . This is partic ularly true of the T 

Thekul t hili Lake section where the di ps are low , the 

folding is open, and t he outcrop width is of no value in 

e s t i r.1at i ri.g t he thicknes s until t he s tructure is determined 

in detail . To t he north, along the west sho~e of "B" lake 

t he beds d i r· a t s t eep to ve rtical a ngles and reconna isaClll.•~.c; 

ma prin:c; g i vos a close r approxima ti on of the thic l:::ne ~s . At 

the mouth of t he bay on th.e eas t side of "B" l a ke t he wi l. th 

of t he band of cong l omer a t e i s d ue t o a close fold which 

results in the outcrop wi dt h be ing a t l east thre e times the 

true th i cknGss . To t he so uth of the bay , however, the width 

of out cr op rer r esent s the appr oxima t e true thickness of the 

conglome r ate . Likew ise, t he cong lome rat e s outhwest of "A" 

lake di p s at a st ee p angl e and gives the a pproximat e thickness 

of t he conglomerate at that locality. It is estimate d from 

the outcrop width of the cong lomerate at these lo •alities 

that the maximum thicknes s is a ppr oximate ly 2,000 to 2,500 

feet. In many parts of t hu a rea it is conside rab l y less 

than this and i n p l a c8s i s entire l y lack ing . 

Slate and Gr E.yw8. cke_ 

The sla t e::: and gr oywa ckes a r e most v1ide ly dev0lope d 

in the v i ci ni t y of "G", " C", and "B" l a k e s. Narrow bands 

also outcrop along the vrnst c·r n sh or e io of Y:ing a nd 11li' 11 lake s . 

All t hGse lak·~s owe:; t he ir e; xi s t a nce t o the re l a tiv0ly soft, 

e asil~r vh.::a the: r c.: d s ln t <J s a nd 8T UYWd cke:, s tha t unde r li(: the; m. 

Conside ring the wh ol e seCimenta ry ba sin a s a syncli ne , th~ 

slates and gr eyv1acke s ar8 limitec t o the n orthwe st e rn flank 

e xcept for t he narrow band to thG north of Thekulthili lake . 
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The sla t es a r e fine grained , dark gre y to black-

weat~e ring rocks . The weathere d surface along the lake 

shores is r ough , une1 , en, and r j_t t ed due t o the ·wea thering 

out of less resistant beds an~ lenses . Red slates, r i ch 

in l'err:a tite , were observed at one locality 12 miles south-

west of the north end of "B" lake . They occur associate d 

with re d qu&rtzites . Apart, fr om t he colour they are similar 

in appear ance to the common black a nd grey slates. Much 

of the slate contains lensee of arko se from a fracti0n of 

a n in~h to 3 to 4 feet in width . Whe re n o sandy material 

is present the slates are lc.minated , al t hough sla ty beds 

up to 5 and 6 fe et in thickness with no laminations are not 

unc ommon , iv1uch material classed as gr eywa cke is intermeiiate 

in composition and gr ain s i ze between the arkose and slate, 

Crossbeddj_nc in the sandy lense.s is common and ripple-marks 

a r e well de ~eloped, usually on the top side of ~andy beds 

ove rlain by fine muds or silts . The ripple - marks a re of 

the sy:i1mctrical t yD8 produced ~Y wave a ction. 

Near contact s with the intrusive gr ani te the slates 

have been altered to light -coloured , silvery phylli t,es and 

fine, mi caceous schists . The s ch ists and phyllites are 

in,iected along the schistosity by many small quartz veinle ts 

which, as the granite is approC:J.ched , become pegmat i t i c in 

chara cter. 

Many quartz veins occur throughout the slates and 
"' gr eywackes . They are particula rly abundant.near the granite 

contact south of " C'' l ake . Few of the veins observed conta in 

sulphides . 

Arkose and Quartzite 

Arlrnses and feldspathic quart z ites a r e the r::ost wide -

spread types of sediment and make up by far t he gre a ter part 
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of the se rie s . They are no t confined t o any particular 

horizon but occur throughout t he serie s, r esting in pl a ces 

direc tly on the bas0ment a nd a lso f orming the topmost 

mGmb ,~ rs . 

The arkoses a nd quartzites are buff, yellow, and 

ligh t gr ey- we athe ring rocks of mc.;dium grain . On the weather0 d 

surface:: the feldspar t;r ains hav ..::, a sorn0wha t chalky a ppearance 

as cornpa r 06. with th0 s lassy quar tz . ThG bsds are massive 

and f or thu ~o st part aru Suv0ral fG ~ t in thickness . The 

bedd ing is v0r y apparLnt wh~ ro tho beds arc ste ~ ply incline d , 

but wh e r e tlJ. c, inclination i s §>ntlc a nd outcrops are low it 

i s not easily r e cognized due to th~ thickne ss of the beds . 

Slaty , a r~ tllaccous buds from l ass tha n 1 inch to 1 foot 

or moru in thickness occur int Grbcddcd with tho ma s siv o 

a r kos e and quartz it ~ . The a r ko sc a nd quartz ite contain 

many iso lated pubb l cs of gr anit e and vein quartz . The se 

pebbles a r c rounded and av t.; rage 1 t o 2 inche s in diame t e r , -

although pebble s as l a r ge a s 4 inches were obse rve d . Lenses 

and irregul ar , pocket-like massu s of conglomerate arc also 

abundant . The conglomeratac mat e rial con s ists of r ounde d 

granite and vein quartz pebbles i n a coar se r grained variety 

of the ordinary f eldspa t h ic quartzite or arkose . The l enses 

are d i scont i nuous and pinch out within a few f eet along the 

strike, but tend t o be developed mo st abundantly along certain 

horizons in t he quartzit e . 

Crossbedding, ri pr le - marks , and gr a dati on ~ n grain 

siz e a re characteristic of t he arkose a nd quartzite through­

out . 'rhe ri pp le - marks are of the symmetr ical type and usually 

occur at the top of thick , massive be ds of 1.rkose or quartz ite 

along the contact wi th a th i n bed of a r gilli t e . ~,~any of the 

argilla ceous beds show mud - cracks filled with ~a ndy ma terial . 
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I ntrafor ma t ional congl omera t es or brec cia s have 

heen deve l oped by the br eaki ng up and jumbl i ng toge ther of 

partl y cons ol i da t ed an d cracked , ar gillaceous beds and the 

inc or por a ti on of t he f ragments i n t he overly ing , nearly 

contempor aneous , sandy beds . The result ing rock is composed 

of sha r pl y angular f r agment s and s livers of fine argillit e 

in a sandy ma t r ix . I ntraformat ional congl ome r a tes of this 

t ype were fo rmed by wave or rapid cu r rent a cti on a ft e r the 

expo sure and cr a ck i ng of t he muddy beds. 
; 

Near conta c t s wi th the younge r gran it e the quartzite 
' 

and a r kos e have been baked to a f i ne - gr a ined, pink rock which 

r esemble s a gr an ite whe n obse r ve d · a t a di stan ce . The l:aked. 

quartzit e i s mos t a bundant around; and t o t he northwe st of the 

small gran it e body nor th. of HF" lake and a l ong the g r anite-

~uar t zi t e co.ntac t west of " ,J '' l ake . The r ock weathers a 

bri ght p i nk a s compared wit h t he sombre buf f s a nd gr e ys of 

t he uno. l t er e d quartzi t e s and ar~o se s. It i s au t by many quartz 

and pegmati t :ic dyke s a nd st rj.ngers f r om a f ew i n che s to s everal 

~ee t in width ) and also by many f i ne vein l e t s of quartz. The 

bake d quartzite is bri t tle , ' and : when st r u ck with a hammer bre aks 

into sma ll block s a l ong i ntersecting s l ip or jo int plane s. 

The arkoso s and quar tz i t e s are cut by many ve i ns of 

whit e , milky quartz wh i ch vary i n width from a f ew i nche s to 

seve r a l fe e t . · Few of the v c jns con tain sulphide ~. 

Structur e 

The mapping of t he sc: diment s was not done in suff ioi ent 

de ta i l t o c omple t c ~y solve the structure , but the s ynclinal 

axes shown or.. t h e map accompanying t he r epo rt indicate in a 

gene r a l way the major folds . I n so~c a r eas , a s in the vicinity 

of 11F" l ake and t o the nortt. cast of Nona oho l ake , the synclinal 

axe s a r c not i nd i ca t ed be ca use of i nade quat e da t a . 
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The conglomerat e s, arkose s, and q_uart.zite s_lie_ .i.n--_ __ 

a s e ri e s of opon , gently plung ing f o lds exc e pt within the 

" B" and 11 C" Lak2s synclines and along the intrusive granite 

contact west of "J" lake where the folding is closer and 

the b e ds in places are overturned . The distan c e b e tween 

anticlinal crests varies conside rably, but a v e rage s 4 to 5 

mil~ s. The dip of t h e b e ds on the limbs of the folds varie s 

in gene ral from 45 to 60 degr ee s, but stee pe r dips, up to 

80 d egr ee s, are not uncommon. Within the wide troughs of 

the l a r ge r syncline s such as the N0nacho and "D 11 La k e s 

synclin2 s the dips v ary from a lmo st fl a t to 45 degree s. 

Th e folds within the slates and g reywackes, in contrast to 

the open fol ds wi thin the a r ko ses and quartzites, are closely 

compressed . As a c onsequenc e , the crests of the folds are 

much more closely sna ced and t he preva iling dips of the beds 

are ste e p to vertic a l . 

Relat i on of the Sediments to the Granites 

The intrusive relati on of' the 11 younger" granite to 

the sediITBnts i s qu ite evident . Near the contact the arkose 

and quartzite are b a ked to a n i nk, g lassy , quartzose rock, 

the slates and greywackes are altered to phyllites and 

micaceous schists, and both types of sediment are cut by 

many g ranite and pegmat ite dykes. 

The unconformable r e lati ons between the s e diments 

and the "olde r" g r anite are we ll exposed at seve ral localities 

along t he eas t shore of The kulthili lake . On a small island at 

the mouth of the large ba y 8 mile s south of the north end of the 

lake th e ouartzit e , with a f ew f ee t of cong lome rat e at the 

base, lies u nconformab ly on the g r anit e . The qua rtzite beds 

strike north 20 de g r ees east a nd dip 40 to 45 degrees north­

west, or away from the gran ite c ont ac t. Along the c on t a ct 
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ther e is a br ecc i G conglomcr0 t~ f ormed of angula r blocks 

of g, r &n i t 0 up t o 2 f 00 t in dio.raL;tu r in a n arkos i c matrix . 

The t hi ckness of thG br8ccia conglome r a t e vari8s from 1 

to t, fest , d0r-: ~ nding lc.l r gcl y on t h(; irrogu la r surfa cG of 

the basement . Th e change fr om the breccia cong lomerate 

A goo d t:xposure of thc; contnct may be observed on 

the po int 12 miles s outh of tho north em d of the lake on 

the ons ~ shore . The older gr nn ito f orming the point is 

overl n. i n; by conglomera. t e a long tpo wo st shore nnd by 
; 

' ' Quartzite along the east shor e . The r e lations a r e similar 

to those described a bove . A conglomernte granite conta ct 

is wel l exposed 18 miles south of the north e nd of the 

l ake on the wes t shore of the nor th-south trending bay . 

The ~te out-crop s on t he shor e of the lake and on 

the sides of a gr anite hill noar the l ake . The best exposur e 

of the contnct is on tho southenst side of the hill . The 

conglomerat G Qt the contact cons is ts of unsorted, angul a r, 

gr anitu frac ments u p t o 3 f ebt in diameter . The grani t e 

on which t h0 conglomv r a t c r ssts i s in part G gr ey, hybrid 

type rich i n chlor i t e i nd mica Gnd cut by many pegmatite 

dykes . The c:;r ani tc3 fr,agments in the conglome r a t e n ro 

l a r ge ly 6.om) OsE:::d of tho hybrid granit e nnd the pegmatito 

dyk6s. The conglomera t e truncates the pogmat i t e dykes in 

the: gr ani t e . . 
\ 

The unconformity is a l so well oxposed on the gr a nite 

point on the south side of the bny l eading to "K" river. 

He r e the f r anite ridge forming the point is ove rla in by 

qunrtz ite on the en st nnd wes t; it wn s evidently n ridge or 

hi ll on the old erosion surface a round whi ch the se dime nts 

we r e deposited . ~talus congl omerato consisting of a ngula r 
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granite fra t;rnents occurs along the contact between granite 

and quartzite , ,.and as irregular patches on the top of the 

grani te hill . The thickne ss of the cong lomeratic material 

varies from a few inches to several fe e t, although in 

places it is entirely absent and the quartzite rests directly 

on the fresh granite surface . The granite ridge forming 

the po int is more than 200 f eet high . The quartzites cover 

the granite to within 30 feet of the top. They are cross­

bedded, c ontain many c ongl omeratic lenses, and dip away 

from the granite hill at angles of 10 to 25 degre es . 

Othe r excel l ent exposures of the contact between 

the sediments and the older granite may be observed at 

most of the local ities on the east shore of Thekulthili 

lake , whe r e they are shown in contact on the map. In the 

northern par t of the area unconformable granite-sedimentary 

contacts ma y be obse rved a t the mouth of the creek on the 

ea st shore of uD" lake , on Talst on river northeast of 

t~onacho lake, and on the east shore of "A" lake. 

Age of the Nonacho Sediments 

The Nonacho sediments are bounded on all sides by 

large a r eas of granitic rocks, and corre lation with sediments 

of adjoining areas is, the ref ore, diff i cul it: . In the following 

table a · tentative correlation is made of the formations in 

Nonacho Lake area with formations in Gr ea t Slave Lake area 

30 miles to the north and Lake . Athabaska area 60 mile s to 

the south. 



- j_t) -
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I ----------.1----------
~as ic i ntrusiv~s Basic intrusives 

Si ll s and ~ytGs of Diabaso dykes 
I 

d i :·i ba S \·j 

: r~trusiv 8 contact Intru~ivo contact 

1---------------------1----------------+-----------.-
~t-The ~ sorius 

Conglomara tc 1 sand-
stc:r..o , qt:.ar-.;z i tc 

.i1.. t haba ska s e ries 
Fasal t flows, con-
g lomc rat u , arkosc , 
sandstone, sha l e 

- .. ------.. ·- ·-------'----------------+!-------------
Unc onformity 

---·--- ·--·------ -----.--------------+---·-----·---· --
Sranito Granite , grano­

G.iorit G, e tc. 
~ioritic int~usivos 

Diorito , quartz - ---------------~-------------
1 dioritG, sycLite: , 

qua tz - syenj_ tu 
! 

Intrusive contact 

I 
Gabb r o i nortte, }~ rid<~ ~tte 

po r dot 1 Ge 
-------------------------------------------

1Great Slave group 
c ong.i.o ri1e rat•-', a::cko se, 
sandstone, q11artzit.:; , 
sha l e , slate, iron 
forn::a tio::i, dc.lomj t 0 , 

1 
J.imc:s tonu, br.;;ccia, 

1 basalt . and;,, s i t G , 
trachyt0; :::'hyolite 

Irtrusivo contact 

Beaverlodge se ri es 
Q,uartzi tu , con-
gJomc ra tu , iron 
formation 

Nona cho s e ries 
conglomera t t; ' 
sha le , arkos0, 
quartzite 

- ·-- -- .. ---- ·- -··---·---·- ·------------- ---r----------~ 
Unconformity 

Gran1 t G, [~rari.ocnorite, G:ran1 t 8 , g rancxlbnte, 
quartz - diori ·Le , quartz -sycmi t e , 
ehloritized gr anite pcgmatito 

Granitic intraaivos 
GranitG, granod.ID~tB 
e tc. 

Gr_a_n_i_~_i_c_ ·i:·n-, r-... r-~s ~y-o ~- ---r;_a_n_l_~-i-c--in-t-rusi_v~ .s 

- ·-- - ------------ · . i ------------..--- -+-·-----------
I ~trusivc contact 

-·--·- -- -- --------- -- .. - - ........ --·· --r--------------
Wi lson Island group 

Cong lom1:;ra t c , a rkoso, 
quartzite , ph yl lite , 

1 Tazi n g roup 
Limestone , dolomi te , 
quartzi t e , argill i te , 

d olomi t0 , iron f orm- conglome r a te , mica 
I ation, schis t , basalt , schist, gneiss ; 
I ~nde sit c , trachytc , j volca nic flows and 

~hy~ 1 i t e_____ _j___:ragm~ n ta~_r __ o_c_k_s_. __ .__ ___________ _ 

1 
Stoo:cwe ll, C. H.: Gc ol . Surv.i Ca nada , Sum . Rept. 1932, Pt . O, 

p . 55 . 
2Alcock, F . J .: TT GolS. ~eposits of Lake Athaba ska"; can. Min. Me t. 

Bull . No . 292 , 1936 , p . 531. 
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Thu Nonacho se diments are correlated with the 

Beaverlodge serie s of lake Athabaska, which is described 

as consisting "dornini:rntly of quartzi tes which are for the 

most part wi1i te but locally show various shades of grE:: y " . 

The Beaverlodge se .J. i m.ents like the Ne.macho sediments rest 

unconf' ormably on an older gr an ite and a re intruded by a 

younge r Granite . The Great Slave s roU? , with Which the 

Nonaclio sed : ments are cor :related , has been divided int o 

a lower ~ar~ consisting of several . thousand feet of well­

bedded and j_ n ·~ 1aces cross - bedded sandstones and quartz ite~ 

overlaid by shale s , slates , lavas , iron formation , limestone, 

and dolomi t t, , and a n up:;:e r part that i n cludes limestone , 

sha le , sandstone , and lava . Like the Nona cho s ed iments 

the Gr ea t Slave group r est s unconforroo bly on an older granite . 

The Nonacho sediment s are probably t o be co rrelated in age 

with t he lo~e r part of the Great Slave gr oup . ThePe i~, 

how8v e r, a r assitility that they a r e correlat ive in age with 

the lithologically similar Wilson Isla nd gr oup rather than 

the Great Slave group . 

The Nonacho se d iments we r e probably depos it8d in an 

inte r montane basin of not much gr ea t er extent than t he a r ea 

now underlain by sediments . This is sugge sted by cl1ar acter­

istics of th0 se d iments tllat arG ty; ical of deposits of t he 

piedmont environmc: nt, and also by the t hi ck talus conglome rate 

that is r rc s~nt at almost all localiti0s a round the outer 

border of tho .9Gdim0nts whe r e they are in contact with the; 

olde r granite . Corre lation of tha Nona ~~o se ries wi t h tho 

B0avsr lodgc se ries of lak~ At ha baska and the Great Slav0 

gr oup of thu uast arm of Great Slave lake doe s not imply 

that t h<:- s Gdim,.; nts we re depos it e d in t he st:n:ie s c~ dimlmtary 

basin, and w~re at on0 tim0 conne cted . It is mere probable 

that t h0 basi ns in which thoy wur e dr..:: po s i tod wen, local and 

enti r e ly separate from on0 a nother . 
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"Younge r" Granitic I ntrusivcs 
---·-- -- .. - - ---- - -

As pr~v i ous ly stated, no me t ho d is k nown of 

distinguish i ng th t:; " yo"t.mgc :::" granitic intrusiv0 s fr om 

the Holder " , o.way from tho i;.ctual contact wi th the 

sediments . Thero f or o , tho :.escript ion of the; 11 old0r" 

gr anitic r ocks arr.·lius equa ::.ly we 11 to the " younge r" 

g rani t ern . 

Thin SE: c t i on s of s~oec imens of the "younge r" 

gr an ites tha t were oxaminud show less alte r a tion an i 

a h i gh ~ r c o~t e nt of r otash fe l dspa r than those of the 

" olde r " gr an i t ic r o cks; in o ther words true g r ani t e5 p r e -

domtnat e ov e r granodiori tc: s al. though both type ~ are 

pre ~ent . Hovve:ve r, conside ring t he large area oa.nd the 

relative ly f ew thin s e ctions of the gr a n it ic ro~ks that 

we r u e xamined no g 1:, n (::; raliza t ion in t his r e gard GJ.n be: made 

un ti l more de t a iled 111o r k is done in tho a r ea . 

Diabase Dyk\:jn 

Basic dykes , gonorally showing diabasi c t ext ure 

a nd r a n ging in composition fr om diorit o to gabbre, out the 

Nona cho sedim8nts and granite of bo th a ge s . North of 

Nonacho l ake t hey are n o t plentiful, and those that v7e r e 

obse r vGd seldom excG ~ dod 15 f e ~ t in width . south of 

Nona cho lakG ,, and in part i cula r around a n d near Thekul t hi li 

l ake , the d yl:Gs ar0 mo.ru nume r ous and several mo r e than 100 

f eet in width wo r e obse rved . The pr evail ing strike of the 

large r dykes is 5 to 20 de r~rees wes t of north , but the s trike 

of the small.e r dytes is var'iable . 

The· c omm.on vari ._:: ty is a da rk gr ey to gr eenish wea thcr -

ing rock , which on fr e sh fracturu is mot tle ~ grey and black . 

The ophitic t e xture is rriarke et i n dykes of me dium to r a the r 
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fino grain, but is not as appa r ent in those of coarse r grain. 

Microscopic examination shows that typical specimens are 

composed of 50 to 75 per cent plagiociase (An 45-55) with 

most of the remainder augite . 

Some of the diabEse dykes in the seuthern part of 

the area are somewhat di~ferent in a ppeara nce from the 

common va ri e t y describ ed above . The largest dyke of this 

t ype outcrops on the ea st shore of Thekulthili lake 16 

miles from the north e nd. It wea thers rusty brown ani 

conta ins numerous yellowi sh grey-wea thering , wa xy, 

f e ld s pa r phe nocry sts up t o one- third inch in size in a 

fine - grained , r eddish gre y groundma ss with poorly developed 

ophi t ic t ex t ure. In places , usually nea r the border, the 

dyke c onta i n s vesicle s up to one-quarter inch in size, 

rimmed with a lt e r e d pink f e l d s par a nd fi l led with P-alci te, 

fluorit e , and well-forme d olivine cr yst a ls. The groundmass 

is compose d of hi ghly a lte r ed p l agioc.lase , chlori t e , and 

hornblende. 

The tw o vari e tie s of diabase dykes were not observed 

in 00ntact, but it is assumed thay they are closely related. 

ECONOMIC GEOLOGY 

Very little of the Nonach o area has been pr ospecte d 

and no depo s its of economic importa nce have so far be en 

f ound. The pos s ibility of f ind i ng pr ec ious metals such 

as go id and si l ver is of mo s t interest to the prospector 

as hi gh cos t of t r a n sportation makes der~ osits of the base 

met a l s of doubtful value . 

Gold-bearing v e in s within the Pr e cambrian Shi e ld 

are be lieved to ha v e formed from s olutions from cofuling 

granitic magmas . In t he Nonacho a rea granitic rocks of two 
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ages a r e present , one of which i s older and t h e other 

younge r than tho Nonacho sedime nts. The " younger 11 

gr an i to is the mos"'.; liL,:: ly 2ouroe of gold-bearing v e ins. 

tho. t may oc cur in the a r ea . .As the 11 y ounge r 11 g r anite 

intrudes b oth t he :1older 11 gran ite a nd the Nonacho se diments 

both ti.1e 11 older 11 granite and tl::.e s ediments are poss ible 

host i,o clrn i or vetns. The sediments a r e probably the 

mos t f avourab le hos t Toe;k.s, but the ) ossibility of fi nding 

gold- bearins v e::ins near th0 borde r s of the " younger" gr a nite 

and within. -~he 11clds r 11 3ro_nj_ tic rocks should n o t be overlooked . 

Ir. -:;J-'.,:; c ::,112.:ee of :i" i e:Lr_ mapy.1i n g one block of ground 

was s o ...: ::i tll:~ t had. be e n staked . Tho SE- claims w0 r c staked by 

Donc1. ld anc'_ •,}o:·d.o:iJ. L1cLar(:::n in .Augus t 1935 . They a r e located 

on ~he cast shore of Talston rive r 7 mi lus south of thG 

narTows at tt1~ south 0nd of K:i.ng lake . A milky white quartz 

v ein in gra~ i te outcrops about 750 f ee t east of the shore . 

Th~ vs in st~ iteG n orth 35 degrees eas t , is 4 to 5 f ee t in 

width , and is e~posod ove r a l ength of 150 f eet . The v e in 

in p leccs i3 heav i l y min8ral i zod wi th massiv e , fine - gr a ined 

galena . Srn3. ll &mounts of pyr ite , chalcopyri te, a nd a rse no-

pyrite are a l so pr e s e nt. An assay of a g r a b sample from a 

well- mine r al ized part of the vein showe d 0 . 02 ounce of gold 

a nd 1 . 23 ounces of sil.ver a. ton . 

Q.uar tz veins aro nnmo rous in t he sediments, particularly 

in t he n orthern ~art of the area . Few of the m conta in any 

sulJJhidc:s , but this may lle.v e li ttlu · si gE ificancc a s in the 

Yellowkni f G a rea to the northcast the presenc e or absenc e of 

sulphides bears little r e l a tion to tho go ld conte nt of the 

a_uartz v e insl . Consc quontly , th0 scarcity of sulp11 j_d(, mine r-

nl izntion 1.vi thin the a r ea should not unduly discourngo thE: 

r--·------ ----- -
Jolliffe: , F .: Guol . Surv ., Cana da , Pr e liminary Rcpt . 36- 5, 

. 19 3 6 . 
··-- ---------- ---- ·-- ·-- --·---------··-- -~------·--·-- ·----- - --- -·- - --· 
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pr ospector . The rnaj ori -\;y of the quaI'JCz veins tha t do 

contain sulphic"_es occt<r i;1 -i~ne s'3d i ::i.e n·c s nev I' cont8.cts n i th 

the " younger " j'; nite . 'l'he rnos t COTlll'P.011 sulphides i n the vein s 

are p};ri t e , cha1cop~r 1· i te , and ga l ena . In the cours e o f the 

f i eld ma·~1p in ~:; chip or g r·ab sm;1ples of nine ve i ns we r e co l lected 

for assay . Of the nine S£\1Tll)1 es , four contained only a t r ace or 

no ~old o r silver and the r ema i ning f ive gave the fo l lowing retu r ns: 

,-..- ··-·- - -- ... -,· ..- .... - - ~- .. ....... . . .. --·· · - .. .. - -----... -- - . ; -- - · ·- --~ -- - - ----- -- ---- -·- -------------- --··--, 

No . 
' 

Go ld 
Oz . Tr·oy 

PeI' ·con 2 , OOO lbs . 

Si l v e r 
Oz . Tr oy 

Per· ton 2,000 lbs . . . 1 ' 1- --- -·- -·- ---- --- --·-· --.. _._ .. -.. --. -... ... ... ~ - . . . - - --·· ··--- ... __ ____ --- -- -- ·-- - -------..- --, 

~ 1 None 
2 0 . 12 
3 0 . 04 
5 Tr ace 
9 0 . 02 

I 

I 

1. 40 
4 . 40 
0 . 12 
3 . 62 
1. 23 

! . -- - - --- -- _:. - . -- - . . - - - ... . - . . .... ·- . - .. ·- -- . - J . ... - - . . - . --· - - -------- -· .. - . - ·- · l 

As s a~rs by Du; ·ec:.u of i.iinos, DeportT.1ent of I11ines and Resourcs , 
Ottawa . 

8. . 

:i.. . Small quartz str·i nc;e r s in ";roun:::;e r " grc.nite cm-rying 
pyri ·c e o.nd che.lcopyrite , h;ast sho re ' of "B" lake . 

2 . From 3- i nch quartz vein h ea vily mi neralized with 
py r·i te anC. cha.lcopyr·i te , cut -cinz conglomerat e on 
the east shore of 11 B" lake . 

3 . Fr om 6 - foo -~-. qu c:u-tz vein mi1:er«:il i ze d vrith pyri·ce ::n·:o 
a nd cha lcopyrite , in quartzite at northeast end of 
"B" l ake . 

5. Strin ·~e rs of quartz i tt cong l ome r a t e mineralized with 
pyrite a nd chalc opyri to on the shore of "F " l a ke , 
n or th oi the nar r ovrs , near· c on-l. c'ct v i th small g r eni t e 
body . 

9 . From 4 - foot qua r t z vei ~1 on I.Ic i.aron claims on east 
sl10r e of 'I'a1s·con river 7 miles s o1J. t h of Kin.:; l ak e . 
Vein n;ineralized -Ni-l,h galen:, pyrit e , cha lcopy1·ite , 
and a r es eno py r ite . 

The go l tl c ont en-c of the s ~:mple s i s small , but the 

p r esence of at l e a st some go l d 3.11d silver is encouraging , and 

shows that some of t he s olutions th ,- t formed the ve i ns through-

out the country ca r ri ed t hese pr ec ious metals . 
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The a t t ention of pro spe ctors who a re considering 

visi tine; the t.tr oo. is drown to tho following : 

(1) No part of the nr ea ha s boon thoroughly 

pros pe cted , and most of it has no t be ~ n 

pr ospe cte d ::l t n ll . It off e; rs an a lmost 

vi r gin fi e ld t o the ~ro s po ctor. 

( 2) Ar0 n. s undorlo. in by the; Nonacho sediments 

a r e t he most f ~voura ble for the occurronco of 

prG c :i. ous mt; t r'.. l bc:_:.ring vci ns , but the possibility 

of f inding dopo sit s in tho "oldor gr a nit e nnd 

a l ong the mc>. r gin s of the "younge r" e;r nni t c 

bodi e s should not bG ove rlooke d . 

( 3 ) Tho most f etvouro.blc et rc:a s in tho se dime nts a re 

along nnd non r conta cts with the "younger" 

gr nni tic rocks . Ar en s of sud i mont1' near small 

bodie s of gr anite ~nd nbout prones or fingers 

of gr c_nit o proje cting into tho sed iments d.re 

worthy of thorough invest igntion . In pa rticular , 

t h0 prospG ctor ' s a tt ention is drawn to the 

following loca litio s: (a ) The sediments around 

a nd nea r thG gr A.n i te body G et st 0-f "B" l a ke , 

pa rticula rly a t the north en d . (b) The area 

around the smo.11 gr nnit c body north of "F" 12ke . 

(c) The sln tos ~nd gr c ywa ckc s a round tho granite 

prong wo st of Nona cho lake . 
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